The deconvolution of the deformation history of rocks is one of the main goals of texture analysis in geology. The frequent observation that the macroscopic structures are obliquely oriented with respect to the margins ofthe deformation zone gave rise to the hypotheses that the deformation path might be complex, and that the lattice preferred orientation of the rock-forming minerals should reflect such complicated deformation conditions as well.
INTRODUCTION
In geology, texture investigations are applied because of three reasons:
(1) to deconvolute the deformation history of rocks, e.g. to determine the direction of tectonic transport from the symmetry of the mineral Corresponding author. 45 textures, (2) to model anisotropic physical rock properties, e.g. the propagation velocity of elastic waves in order to obtain information about the seismic behaviour ofthe earth's interior, and (3) to discover the mechanisms of texture formation. This paper is related to the first topic and presents examples as to how the quantitative texture analysis of polyphase rocks may be used to improve the knowledge about rock deformation in a region, that is characterized by a complicated deformation history.
Our investigations were initiated by the observation that tectonic uplift and nappe thrusting as well are often accompanied by considerable horizontal (strike-slip) movements ofcrustal blocks. The resulting type of deformation was termed 'transpressive' (Harland, 1971) . In contrast to simple 'orthogonal' movements with an unchanging and dip-parallel moving direction, transpressive deformation is characterized by a displacement vector, which is obliquely inclined to the direction of dip (see Fig. 1 ). Moreover, different paths may lead to the same final displacement, they depend upon changes in the relative contribution of the two components of motion in the course of time. Crustal movements generally manifest in deformed rocks in the vicinity of the movement zone. It may be easily inferred that the orientation and the shape of the recorded finite and incremental strain tensors of such deformed rocks depend upon the strain path, which might be complicated. For linear displacement paths, the modelling of transpressive deformation theoretically predicts the shape and the orientation ofthe finite strain tensor, of the incremental strain tensor, and the orientation of the macroscopic fabric elements (e.g. lineations, fold axes, faults) with respect to the boundaries of the deformation zone (Sanderson and Marchini, 1984) . Since the deformation usually manifests in the development of lattice preferred orientation of the rock-forming minerals (Law, 1990) , too, the question arises as to how textures develop in a transpressive deformation regime.
Until recently, texture analyses of rocks were mainly applied to monophase samples despite the fact that rocks usually are polyphase composites (refer to reviews by Mainprice and Nicolas, 1989; Drury and Urai, 1990; Wenk and Christie, 1991; Schmid, 1994) . In order to obtain the more complete fabric information the texture investigations were carried out on a number of rock-forming minerals, namely, quartz, biotite, plagioclase and sillimanite (if present). Due to dissimilar rheological behaviour and reorientation mechanisms the relationship of the mineral textures to the deformation path is different. The predominant reorientation mechanism of quartz (trigonal) and plagioclase (triclinic) is dislocation slip, whereas the texture ofmonoclinic biotite is controlled by its tabular grain shape. The normal to the biotite tablets nearly parallels the (00/) lattice direction, the (00/) pole-figure therefore represents an integral image of all planar fabric elements in the investigated sample volume. Orthorhombic sillimanite with its needle-like appearance (the (00/) direction parallels its long axis) reorients due to its anisotropie grain shape, too, but represents a linear fabric. Its preferred orientation should correlate with the direction of maximal finite elongation. Considering the textures of all these mineral phases, a more complete information on the deformation history can be achieved.
GEOLOGICAL FRAMEWORK AND SAMPLE DESCRIPTION
The samples were collected in the Moldanubian Zone of the Bohemian Massif in Lower Austria. The internal structure of the Moldanubian Zone is characterized by nappe tectonics (Kober, 1938) , where the margins of the main structural units correspond to major thrust planes (see Fig. 2 1980; Matura, 1984; Thiele, 1984; Fuchs, 1986) . From the total available data, transpressive deformation was inferred (Fritz and Neubauer, 1993) ; the region is therefore well-suited to analyse the effect of transpressive deformation on the development of the mineral textures. For our specific investigations we focused on highly strained granulites (Scharbert, 1963; 1964; Fuchs and Scharbert, 1979 
Quartz
The symmetry of the quartz textures is either axial symmetric or orthorhombic. The most perfect axial symmetry is observed for sample 96 (Fig. 4) . Predominant coaxial flattening strain is generally deduced from this type of texture (Schmid and Casey, 1986 the (000l) axes skeleton does not intersect the centre of the pole-figure, but is more or less shifted (as indicated by a rhomb at the pole position of the great circle in the l1120) pole-figures). This deviation from the reference frame may be described as an external rotation about a virtual axis; its spatial orientation may be approximately determined in the (1120) pole-figure. The rotation is only descriptive and does not imply any mechanism. The degree of rotation is about 25 or less, the orientation ofthe virtual rotation axis is located close to the foliation pole. In the case of sample 13.9.88/3 (Fig. 9) , an external rotation of the texture quartz biotite is not obvious in the (1120) pole-figure, but it can be deduced from the (0001) pole-figure. The intensity distribution may be described as a crossed-girdle pattern, which does not intersect the centre of the polefigure. In accordance, the basal submaxima are not located at the border of the pole-plot.
As a further feature it should be noted that the sense of rotation is consistent for all textures. Since the pole-figures are consistently oriented with respect to the geographical reference frame, it is also consistent with respect to the geographical coordinates (anti-clockwise in map view).
Biotite
The intensity patterns of biotite (001) (Fig. 4) (Fig. 7) shows very clear intensity distributions with orthorhombic symmetry; in contrast, most other samples display weaker or even no preferred orientation. On condition that the crystallographic a axis represents the predominant glide direction, the deviation of the maximum in the corresponding pole-figure of sample 13.9.88/3 (see Fig. 9 ) might be interpreted as a significant feature of that texture. Nevertheless, due to the uncertainty concerning the active reorientation mechanisms, such an interpretation may be erratic.
Sillimanite
Two samples contain prismatic sillimanite; both (001) pole-figures display a sharp maximum close to the stretching lineation (see Figs. 4 and 9). This observation is especially of interest in the case of sample 96, since the textures of all other minerals display axial symmetry with the symmetry axis parallel to the foliation normal, and no lineation is visible on the foliation plane. It gives rise to the assumption that the strain was anisotropic in the foliation plane, too, although the textures of all the other minerals do not support this conclusion.
DISCUSSION
Uncommon quartz textures were described from several regions of the world, and various reasons were discussed to explain their strange relationship to the macroscopic structure elements. Oblique quartz textures in a fold structure could be related to a minor lineation on the folded rock foliation which does not parallel the fold axis (Sesia Zone, Western Alps; Stiinitz, 1991 ). An alternative projection plane containing the secondary lineation could be defined, with the consequence that 'ordinary' intensity distributions were obtained in the alternative section. Oblique post-folding simple shear deformation was assumed to control the texture development; the orientation of the accompanying finite strain tensor did not correspond to the orientation of the foldrelated tensor. Similar relations were observed at other locations of the Western Alps as well (Klaper, 1988) . In both cases, the presence of an alternative reference frame offers the basis for an ingenious explanation of the obliqueness of the textures. The relation of oblique quartz c-axis patterns to the geographical coordinates was recently described by MacCready (1996) . Based on a great number of c-axis measurements he discovered geographical consistent deviations ofmost of the c-axis patterns from the usual reference frame. Such consistency is an indicator for the influence of large-scale processes on the texture modifying processes and contradicts the widespread interpretation of uncommon intensity distributions as local phenomena.
Moreover, exceptional internal mechanisms may be an explanation for uncommon textures. Mancktelow (1987) Moreover, it should be pointed out clearly that especially the quartz textures are not only local phenomena but represent an important fabric element of deformed rocks, which allows conclusions on the deformation history of a whole region.
